Matters of sexual consent and sexual assault are hotly debated issues among professionals and laypersons alike. A widespread misconception of sexual assault is that most victims of sexual assault sustain significant physical trauma. It is the purpose of this review article to compare the patterns of physical injury (both genital and extragenital) in victims of sexual assault and participants of consensual sex to conclude if physical injury alone can indicate whether consent was given. Interpretations of injury have great forensic significance as it can influence the outcome of sexual assault cases. Several articles indicate that extragenital injuries are commonly found in sexual assault victims (46%-82%) and that most of such injuries are deemed minor. Articles report a wide range of genital injury detection rates in both sexual assault victims (6%-87%) and consensual sex participants (6%-73%). Usage of different examination techniques may partly explain the wide range of detection rates reported. Out of all those who sustained genital injuries, only a small portion of people required hospitalization. In both consensual and sexual assault cases, genital injuries in the 6 o'clock position were most common. Studies of genital injury lacked standardization of factors that significantly influence the results, such as time to examination after sex, examination techniques, and injury severity scales. Therefore, medicolegal personnel should be aware that sexual assault victims can present with a wide range of physical trauma and should avoid relying on physical trauma alone to conclude whether consent was present. Acad Forensic Pathol. 2017 7(4): 619-631
INTRODUCTION
Sexual assault is a prominent issue in North America. Thirty-nine percent of Canadian adult women claimed having at least one experience of sexual assault, including unwanted sexual touching and violent sexual attacks, since the age of 16 (1) . In the United States, approximately one out of six women alleged being victims of attempted or completed rape (2) . Sexual assault is a serious crime that can have severe health-related consequences for the victim. Such consequences include short-term physical trauma, chronic illnesses and headaches, mental health illnesses such as depression, sexually transmitted diseases, and unwanted pregnancy (3) . Recently, conversations on sexual assault and consent have become more topical among the public due to high profile cases involving well-known public figures such as Jian Ghomeshi and Bill Cosby (4) . Many legal jurisdictions are struggling with consent issues and are in process of drafting laws which would require universities and colleges to implement programs raising awareness of sexual violence and addressing issues of consent (5) . The newly developed legal framework would also impact the broader legal community.
Although sexual assault has become a highly topical issue in the public, the academic literature regarding the subject matter is limited. Specifically, there is scarce literature on determining whether consent was obtained by the accused from the complainant in a sexual assault case. A commonly held belief in the scientific, legal, and public communities regarding sexual consent is that physical injury (both genital and extragenital) is indicative of nonconsensual sex. The validity of such an assumption must be further investigated as it has strong legal implications; there is significant correlation between the presence of injury and successful convictions in sexual assault cases (6) . By reviewing the current literature, this paper aims to discuss the possibility of determining the presence of consent based on the detection of physical injury in the sexual assault complainant. This paper focuses on sexual assault against female victims, as women are significantly more likely to be sexually assaulted than men (7) .
Consent

Preface
When considering consent, local laws addressing this issue should be observed as application of the law is specific to the jurisdiction; for example, the legal age for consent is not uniform across all international jurisdictions.
Definitions
Sexual consent means "voluntary agreement of the complainant to engage in the sexual activity in question" (8) . Nonconsensual sex occurs when:
1) the agreement is expressed by… a person other than the complainant;
2) the complainant is incapable of consenting to the activity;
3) the accused… incites the complainant to engage in the activity by abusing a position of trust, power, or authority; 4) the complainant expresses… a lack of agreement to engage or continue to engage in the activity (8) .
The following section details certain circumstances in which consent cannot be given.
Infliction of Severe Physical Injury
The consensus formed by English and Canadian courts regarding consent and injury is that one cannot validly consent to the infliction of serious bodily harm (9) . Therefore, in cases where the complainant sustained severe extragenital or genital injuries, it is evident that consent was not given. This paper focuses on cases where physical injury was not severe, which applies for most sexual assault cases.
Minimum Age of Sexual Consent
The Canadian Criminal Code 1985 specifies that obtaining consent from the complainant is not a valid
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defense for the accused charged with sexual assault, where the complainant is under the age of 16 years (8) . In other words, the minimum age of sexual consent as defined by the Canadian Criminal Code 1985 is 16 years old. This definition can become arbitrary in some cases as the age of sexual consent varies from 11 to 18 years in different jurisdictions (10) . Regardless, individuals under the age of sexual consent are deemed to be incapable of providing informed consent (10) . To prevent sexual exploitation, the age of consent can be raised in situations where the accused is in a position of trust, authority, or dependency (8) . While this paper is written from the Canadian perspective, the principles are more generalizable if adherence to the specifics of the jurisdiction regarding age of maturity to provide consent are applied.
Drug-Facilitated Sexual Assault
Drug-facilitated sexual assault (DFSA) is when the assailant has nonconsensual sex with the victim while the victim is "incapacitated or unconscious due to the effects of alcohol and or drugs" (11) . Based on the literature, substances most commonly used in DFSA are: alcohol, cannabinoids, cocaine, opiates, gamma-hydroxybutyrate (GHB), amphetamines, benzodiazepines, 3,4-methylenedioxymethamphetamine (MDMA), and ketamine (12) . Most papers indicate that alcohol is the most common substance found in toxicology testing, either alone or in the presence of other drugs. Cannabinoids were found to be the second most common substance involved in DFSA (11) . It is important to note that DFSA can occur proactively (where the assailant deliberately and forcefully administers intoxicating substances to facilitate sexual assault) and opportunistically (where the assailant has sexual intercourse with a victim who became unconscious after voluntarily consuming intoxicating substances). When the victim's consciousness is heavily under influence of intoxicating substances, it is thought that the victim is incapable of providing informed consent, regardless of whether the substances were consumed voluntarily (11) . While the symptoms of consuming intoxicated substances vary due to the wide range of drugs that can be used in DFSA, it is common for victims to experience vomiting, nausea, and partial or total anterograde amnesia (12) . Amnesia due to intoxication is especially problematic as the victim may not remember the details of sexual assault such as the identification of the assailant, as well as causing considerable mental distress due to the fear of not remembering what actually happened (12) .
Consent and Sexual Response
The medicolegal community has been greatly influenced by Masters' and Johnson's theory of human sexual response in the evaluation of sexual assault victims (13) . Specifically, their theory of female sexual response states that when the female is sexually stimulated, the initial response is the lubrication of the vaginal wall. Further sexual stimulation results in vasocongestion of the external genitalia and the lengthening of the vaginal canal (14) . It has been widely hypothesized that during consensual intercourse the combined effects of the female sexual response protects the female from sustaining genital injuries. On the other hand, it has been hypothesized that nonconsensual intercourse will result in genital injuries due to the lack of sexual stimulation and its protective effects (13, 14) . The extent to which this hypothesis is spread among both medicolegal personnel and laypeople is indicated by the significant correlation between the presence of injury and successful convictions in sexual assault cases (6) and the negative influence on the juror's perceptions of the complainant when no injuries were present (15) . However, it has been suggested by laboratory studies and clinical reports that sexual arousal and orgasm may function at a subcortical level, meaning that it can occur even during nonconsensual sex (16 
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METHODS
A literature search was conducted using the databases Ovid, PubMed, and search engine Google Scholar. Search keywords such as "sex offense," "wounds and injuries," "rape," "female genitalia," and "coitus" were used on Ovid. Afterward, the search term "consensual sex" was used on PubMed and Google Scholar to focus on the literature regarding genital injury associated with consensual sex. Reference lists from articles were examined to obtain additional papers relevant to the topic.
DISCUSSION
Extragenital Injury in Nonconsensual Sex
Definition
Extragenital injury refers to injury sustained in any region of the body excluding the genital region. Sexual assault victims are thought to sustain extragenital injury during resistance against the assailant or as a deliberate measure by the assailant (17) .
Injury Occurrence
Literature regarding sexual assault suggests that extragenital injury is the most common finding in sexual assault victims during forensic examination; the proportion of sexual assault victims documented with at least one extragenital injury ranged from 46%-82% (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) . In the retrospective review of 500 sexual assault victims aged 18 years or older, McLean et al. found that 72% of the victims had extragenital injuries. The rate of extragenital injury was significantly higher than that of genital injury, which was 23% (18) . In some cases, the detection of general body injury was more than twice as common as the detection of genito-anal injury in sexual assault victims (19) . While extragenital injury was a common finding in sexual assault victims, it is also possible for victims to be absent of any extragenital injuries. For instance, Riggs et al. reported that 20.4% of patients had negative injury findings (20) . In other cases, 52% of patients alleging sexual assault were absent of extragenital and genital injury (21) . The wide range of prevalence of extragenital injury suggests that sexual assault victims can present with no injuries.
Injury Severity
Investigators have made attempts at categorizing the severity of extragenital injury sustained by sexual assault victims. For instance, Palmer et al. used a subjective severity grading system (mild, moderate, or severe) that lacked specific criteria for each category (21) . Hilden (Table 1 ) (17, 28) . Finally, few studies describe the severity of extragenital trauma by whether it required immediate medical intervention and/or hospitalization (19, 24) .
It is important to note that most of the extragenital injuries sustained were minor and did not require immediate medical attention. In examining 83 patients (23) . In a large case series of 819 patients aged 15 years and older, Sugar et al. reported that 52% of patients presented with extragenital injury while serious injury requiring emergency medical attention was rare (19) . Palmer et al. conducted a retrospective case review of 153 consecutive patients who attended a local sexual assault crisis service and found that 70 (46%) patients sustained extragenital injury. Based on the investigators' subjective severity grading, the majority of injuries (66%) were deemed minor, 24% moderate, and 10% severe. Additionally, out of those who sustained extragenital injury, only three women required hospitalization due to the severity of the injury (21) . Similarly, Alempjevic et al. reported in their retrospective analysis of 113 sexual assault court cases that 44% of the victims sustained light injuries, 18% moderate, and 1% severe, while 37% had no injuries (17) . In comparison, another paper that used the same injury grading score reported that the majority of cases (57.4%) involved moderate injuries, 23.8% minor, 6.7% severe, and 12.1% no injuries (28 (25) . It is difficult to make conclusions on the relative occurrence of mild and moderate injuries in sexual assault victims due to the lack of a standardized severity grading system. There is a commonly held belief that sexual assault results in severe injuries. Furthermore, McGregor et al. reported that the likelihood of sexual assault charge filings and successful convictions increased as the severity of documented extragenital injury increased (28) . However, it is clear from the literature that severe injuries are rare and most extragenital injuries tend to be minor or moderate.
Injury Location and Type
The locations of detected extragenital injuries were documented by multiple investigators. A prospective analysis of 1076 sexual assault patients revealed that the extremities were most commonly injured, followed by the head and neck region (20) . Bowyer et al. reported that extragenital injuries were most commonly located on the arm (21%), 16% on the thigh/upper leg, and 10% on the neck. When the arm, thigh, lower leg, and the knee are grouped as extremities, these areas accounted for half of the extragenital injuries documented (23) . Similarly, Palmer et al. reported that 50% of the injuries were on the limbs, while 15% of the injuries were on the head, face, and neck (21) . Additionally, both Alempjevic et al. and Maguire et al. reported that most extragenital injuries were located on the extremities, while injury to the head and neck was second or third most common (17, 27) . In comparison, Lenahan et al. reported that most of the injuries were located on the anterior cervical region (35%), 24% on the inner thighs, and 18% on the facial region (24) . Thus, the literature suggests that in sexual assault victims, extragenital injuries are commonly found on the extremities and the head and neck region. The findings agree with the common forensic pathology maxim stating that when confronted with a case of homicidal neck compression, one should consider sexual assault, and vice versa (29) . Several articles documenting the type of injuries reported that bruises were most common, followed by abrasions (17, 19, 21, 27, 28) .
Relationship Between Extragenital Injury and Genital Injury
During forensic examination of sexual assault victims, it is common for both extragenital injury and genito-anal injury to be documented by the examiner. Therefore, it is not surprising that several investigators studied the relationship between extragenital injury and genito-anal injury. In fact, multiple studies indicated that there may be a positive odds ratio (OR) between the presence of extragenital injury and the detection of genito-anal injury (19, 21, 22, 30) . A study reported that among 178 sexual assault victims with extragenital trauma, 74% also sustained genital injuries. In the same study, among the victims who did not sustain extragenital trauma, only 61% had genital injury (22) . Another study reported that the odds of being detected with genito-anal trauma was 19 times greater if the patient had extragenital trauma compared to those without extragenital trauma. The same study also stated that "genital injury in the absence of [extragenital] injury was rare"; this was documented in only REVIEW ARTICLE four of 153 women examined (21) . However, there were studies that disagreed with these results. Notably, Hilden et al. found no association between extragenital trauma and genital trauma (25) . Maguire et al. showed the odds of extragenital injury were greater in the absence of genital injury compared to the presence of genital injury (27) . Although it is more likely that extragenital injury has a positive OR with the detection of genital injury due to the rational explanation behind it (more violent assault will result in more extragenital injuries, and subsequently more genital injuries), the presence of conflicting results in the literature suggests that more data are needed for a conclusion to be made.
Extragenital Injury in Consensual Sex
To re-emphasize, sexual intercourse that results in serious bodily harm cannot be considered to have occurred with the consent of both parties (9) . This concept is transferrable to consensual sadomasochistic (SM) play as well, which is sometimes perceived to be aggressive, violent, and self-destructive (31) . However, one of the top priorities in consensual SM play is to maintain safety and ensure that there is no "accident or unwanted trauma" through informed consent (32) . The use of a "safe word" by the SM participant completely stops the scene, preventing any undesirable results (32) .
The legal stance that serious injury cannot occur under consent may explain the scarcity of studies in the literature that document severe extragenital trauma due to consensual sex. Additionally, the pattern of nonsevere extragenital trauma inflicted during consensual sex cannot be investigated due to the lack of studies that report such instances. This poses a challenge for the forensic examiner and the court as most extragenital injuries inflicted during nonconsensual sex are not severe, as explained previously.
Genital Injury in Consensual Sex and Nonconsensual Sex
Types of Genital Injury
Currently, the most widely used classification system for external genital injuries is TEARS (tears, ecchy-mosis, abrasions, redness, and swelling) (33) . According to Sommers, tears are defined as any breaks in tissue integrity such as fissures, cracks, lacerations, cuts, gashes, or rips. Ecchymoses, commonly referred to as bruising, are defined as skin or mucous membrane discolorations and are caused by the rupturing of small blood vessels beneath the skin or mucous membrane, resulting in areas of black and blue. Abrasions are defined as skin excoriations caused by the removal of the epidermal layer and with a defined edge. Redness is defined as erythematous skin that is abnormally inflamed because of irritation or injury without a defined edge or border. Swelling is defined as edematous or transient engorgement of tissues (33) . While studies in the literature commonly utilized the full TEARS classification system, many studies argued against the use of redness and swelling for injury classification due to poor inter-rater reliability and the inability to take adequate photographs (34) .
Examination Techniques
The three most common examination techniques used have been identified: 1) visual inspection; 2) colposcopy; and 3) staining techniques. Severe injuries were most likely to be detected during gross examination. In contrast, microtrauma that did not require immediate medical attention was usually detected with toluidine blue staining or colposcopic magnification (24) .
Visual examination involves the direct visualization of the genital area for signs of injury without enhancement aids. Direct visualization was the most commonly used examination technique for genital injury in sexual assault cases. This may be because most facilities did not have a colposcope due to its immense expense and maintenance and the required additional physician training for proper handling (24) . A colposcope is an instrument with binocular magnification capabilities (minimum 2.5x power) that also allows for pictures to be taken from a mounted camera (24, 35) .
Toluidine blue was the most commonly used staining dye for identifying genital injuries. As a nuclear staining dye, toluidine blue can localize areas where 
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the unnucleated superficial layer of the genital skin is removed and the nucleated deep layers of the epidermis is exposed (36) . After applying the dye, areas that retain a deep royal blue stain are regarded as injuries (36) .
Genital Injury Detection Rates in Nonconsensual and Consensual Sex
Based on the review of the current literature, the proportion of sexual assault victims detected with genital injury ranged from 6%-87% (17-28, 30, 37-44) . The proportion of subjects detected with genital injury sustained from consensual sex had a wide range of 6%-73%, similar to that of nonconsensual sex (18, 22, 34, 41, (43) (44) (45) (46) (47) . Excluding the study with adolescent victims, however, the range becomes 6%-55%. The wide range in the detection rates of genital injury for both consensual and nonconsensual groups can be attributed to the usage of various examination techniques, nonstandardized injury types, and different amounts of time lapsed from assault to examination.
In hindsight, the proportion of consensual sex subjects detected with genital injury (6%-55%) may look narrower and smaller compared to that of nonconsensual sex groups (6%-87%). However, this comparison cannot be made as most studies reporting the examination of consensual sex participants utilized colposcopy and/or toluidine blue staining, while about half of the studies reporting the examination of sexual assault victims utilized direct visualization. The following section will describe in detail why this prevents any meaningful comparison.
Comparison of Injury Detection Rates with Different Examination Techniques
Several investigators compared the differences between the rates of genital injury detection in sexual assault survivors when using visual examination, colposcopy, and toluidine blue staining (Figure 1) . Results indicated that injury detection is greatest with toluidine blue staining and/or colposcopy as these techniques allowed for the detection of microtrauma that would not be seen with direct visualization (24, 43, 45, 46) . In a small study of 17 sexual assault victims who were aged 15 years or older and examined within 24 hours of the assault, the percentage of patients detected with genital injury changed from 6% with visual examination to 53% with colposcopy (24) . Although this study was greatly limited by its small sample size, it illustrates how detection rates can improve with colposcopy. Astrup et al. conducted a case-control study examining the genital injuries of 137 participants who either had consensual or nonconsensual sex, using various examination techniques. As a result, 36%, 49%, and 51% of sexual assault victims were found to have genital injury using the corresponding techniques of visual examination, colposcopy, and toluidine blue staining (43) .
Changes in genital injury detection rates based on different examination techniques was also applicable to cases of consensual sex (Figure 2) . Astrup et al. reported the detection rates of genital injury in 98 women who had consensual sex. With visual examination, colposcopy, and toluidine blue staining, the corresponding proportions of subjects detected with genital injury were 34%, 49%, and 52%, respectively (45) . Similarly, another study of 120 women who had consensual sex reported the proportion of subjects with genital injury was 18% with visual examination, 17% with colposcopy, and 25% with toluidine blue staining (46) . Based on these results, it can be concluded that the detection rates are highly variable based on the usage of different examination techniques. Specifically, the use of toluidine blue staining and colposcopy resulted in greater detection of genital injury.
Documentation of Genital Injury Severity
Another factor that makes genital injury studies difficult to compare is the lack of standardized reporting for documenting the severity of genital injuries. Most studies did not document or report the severity of genital injuries but instead considered genital injury findings as dichotomous outcomes (19, 20, 22-24, 30, 34, 38-47) . In fact, at the time of writing, the authors were not able to find any papers that clearly defined and utilized a genital injury severity scale for consensual sex participants. Regardless (28) . In some studies, dimensions of the genital injury were documented. In a study that investigated the change in appearance of genital injuries during a 72-hour time period after sexual intercourse, the investigators recorded the extent of the injuries by measuring their total surface area (48) . Similarly, Hilden et al. recorded the length of genital tears (25) . In response to the need for a standardized method in documenting the severity of genital injuries, Kelly et al. proposed the Genital Injury Severity Scale (GISS) (35) . The GISS involved standardized examination methods and operational definitions for each level of severity, which may allow for more direct comparisons between genital injuries of sexual assault victims 
REVIEW ARTICLE
and consensual intercourse participants in meta-analyses of the sexual assault literature (35) . At the time of the writing, the GISS has not been validated for widespread adoption in the literature.
Genital Injury Severity in Nonconsensual Sex
Despite the difficulty in comparing the severity of genital injuries sustained, some observations regarding genital injury severity can still be made for sexual assault victims. Namely, genital injuries requiring hospitalization or surgical procedures are very rare. Palmer et al. reported that only one out of 153 sexual assault victims needed hospitalization due to the severity of genital injury sustained (21) . Another paper with similar results reported that only one of 131 sexual assault patients required suturing due to a perineal laceration and no patient required hospitalization (38) . Hilden et al. also reported that in a total of 249 sexual assault victims, not a single genital tear required surgical repair (25) .
Genital Injury Severity in Consensual Sex
Similar to the lack of reports for extragenital injury sustained during consensual sex, there is a lack of 
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studies reporting the severity of genital injury sustained during consensual sex. Several cases have been documented where consensual intercourse resulted in severe vaginal lacerations and consequent hemorrhagic shock in the patient but these cases were extremely rare (49) . It is reasonable to postulate that genital injuries sustained during consensual sex are minor in severity, as colposcopic or toluidine staining methods were commonly required to detect genital injuries from consensual sex and most genital injuries sustained from nonconsensual sex were minor to moderate severity as well. It may be beneficial to study the severity of genital injury sustained from consensual sex using a standardized genital injury severity scale so that meaningful comparisons can be made between the characteristics of genital injury sustained during consensual and nonconsensual sex.
Genital Injury Location and Type
Pattern of Genital Injury
The anatomical location of genital injury was commonly categorized as the cervix, fossa navicularis, hymen, labia majora and minora, posterior fourchette and vaginal walls, clitoris, perineum, and perianal area (18, 22, 41) . In both consensual and nonconsensual sex, the most common locations of genital injury were posterior midline structurers such as the posterior fourchette and fossa navicularis (18, 22, 25, 30, 38, 39, 41, 43, 44, 50) . Slaughter et al. reported the frequency of genital injuries for different anatomical locations in victims of sexual assault; of the patients who sustained anogenital injuries, 70% had injuries on the posterior fourchette (where laceration injuries were most common), 53% on the labia minora (where abrasions were most common), 29% on the hymen (where ecchymosis were most common), and 25% on the fossa navicularis (22) . Similarly, McLean et al. reported that 60.5% of victims with at least one genital injury on any location had injury on the posterior fourchette, 33% on the labia, and 9.6% on the vagina. The posterior fourchette was most commonly injured with lacerations while the labia were most commonly injured with abrasions in the posterior aspect (18). Astrup et al. grouped the entire commisura posterior from the outer hymenal rim (which includes the fossa navicularis and posterior fourchette down to the perineal body) as the 6 o'clock position, arguing that not all women have "textbook genitals" with easily recognizable structures and many lesions in the posterior midline extends to more than one anatomical location. With this categorization, the authors reported that 43%-58% of cases with injuries occurred at the 6 o'clock position, depending on the examination method (43) . A retrospective chart review of 523 adolescent patients who presented to a local sexual assault program (in which 89.7% of patients had nonconsensual intercourse) revealed that the injuries commonly involved the fossa navicularis, labia, and hymen (50) .
Studies suggest that structures in the posterior midline, such as the posterior fourchette and the fossa navicularis, are most commonly injured, while the most common type of injury was laceration in both consensual and nonconsensual sex (18, 22, 25, 30, 34, 39, (44) (45) (46) (47) 50) . This indicates that entry injury inflicted during the insertion of penis into the vagina may be the main cause of genital injury. The multiple muscular attachments to the posterior midline can account for the increase in stress during penetration and consequent tears (50) . Interestingly, few studies that directly compared the locations of genital injuries found in consensual and nonconsensual sex reported that injury in labia minora was more commonly found in sexual assault victims compared to consensual sex participants (34, 44) . Anderson et al. noted that while lacerations were the most common type of injuries in both consensual and nonconsensual groups, patients with either ecchymosis or abrasions were four to five times more likely to be in the nonconsensual group (34) . Overall, the similarity in the type and location of genital injuries in consensual and nonconsensual sex groups indicates that injury type and location cannot be readily used to determine whether consent was given during sexual intercourse.
Number of Genital Injuries Sustained
Most papers that directly compared the patterns of genital injury in consensual sex and nonconsensual sex reported that victims of nonconsensual sex were REVIEW ARTICLE more likely to sustain more than one genital lesion compared to participants of consensual sex (22, 34, 43, 44) . Anderson et al. compared the genital injuries of a prospectively recruited consensual group (n=46) and a retrospective chart review of sexual assault victims (n=56). While the detection rate of at least one injury was similar in both consensual (30.4%) and nonconsensual groups (32.1%), significantly more subjects in the nonconsensual group sustained two or more types of genital injuries (17.9%) compared to those in the consensual group (2.2%) (34) . Similarly, Astrup et al. and Lincoln et al. reported that the proportion of subjects detected with more than one genital lesion (regardless of type or location) in the nonconsensual group was significantly greater than that of the consensual group for both gross and colposcopic examination (43, 44) . Lincoln et al. further reported that none of the women in the consensual group (n=81) were detected with more than one location or type of genital injury (44) .
Time to Examination
The significance of time from sexual intercourse (both consensual and nonconsensual) to examination in the detection of genital injury was studied by multiple investigators (19, 22, 26, 40, 44, 48) . Slaughter et al. conducted a retrospective review of 311 female sexual assault victims who were examined with colposcopy. The authors specifically considered victims reporting penile penetration and found that genital injury was detected in 89% of victims who were examined within 24 hours of the assault. This was significantly greater than the rate of genital injury (46%) in patients who were examined within 72 hours of the assault (22) . In an analysis of 620 cases from multiple sexual assault service providers, it was revealed that the likelihood of genital injury detection significantly decreased when examination was done 72 hours after the assault (26) . A prospective study that used direct visualization methods to detect genital injury in 81 patients who had consensual sex and 41 patients who had nonconsensual sex found that examination of women within 24 hours was significantly more likely to result in the detection of more than one injury compared to 48 or 72 hours (44) . Similarly, Sachs and Chu found that victims examined within 24 hours were more than seven times as likely to have genito-anal injury compared to those examined after 24 hours (40) . It can be concluded that genital injury detection rates decrease if examination is delayed during the first 72 hours after the assault, possibly because genital injuries heal quickly and most genital injuries are minor to begin with (48) .
CONCLUSION
The understanding of how genital and extragenital injuries present in victims of sexual assault is still limited, thus limiting firm conclusions and recommendations. This is mainly due to the lack of standardized methods in the examination and documentation of physical trauma in sexual assault victims. While it may seem reasonable to postulate that most sexual assault victims sustain severe physical injuries, this is not the case, and patterns of injury are much more complicated. It is worth noting that sexual assault victims can present with a wide range of physical injury findings, from no injuries sustained to multiple injuries with varying degrees of severity. Therefore, it is not advised to determine the presence or absence of consent from physical injury findings alone. Evidence from sexual assault cases must be interpreted on a case-by-case basis at all times. There is a general expectation that sexual assault will result in physical injury at a rate higher than that of consensual sexual activities. Review of the literature does not support this concept. In fact, the use of enhancing examination techniques (colposcopy and toluidine blue) discloses the presence of minor injuries in all liaisons and there is no way to discriminate between the consent and nonconsent groups on this basis alone. It is commonly and reasonably concluded, however, that with severe genital tract injuries, it is less likely that consent was offered. Fatal genital tract injuries are rare and would require case specific information, documentation, and subsequent legal processing. Further research regarding documentation of injury patterns in the postmortem setting would be of benefit to understand the subtle differences that may be present between survivors of sexual assault and fatal cases involving sexual assault.
